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Abstract 

The invention includes a suction cap that does not retain ink therein. The suction cap includes a cap 
member having a recess and a suction opening formed therein and a capillary force generating 
member disposed in the recess. When a recovery operation is performed for ink ejection using the 
suction cap, ink sucked from a nozzle flows downwardly from a tilt surface of the recess due to gravity 
and a suction force applied through the suction opening. The ink impinges a side face of a projection of 
the capillary force generating member, flowing into defined narrow spaces, due to the action of capillary 
force of the ink, and flowing toward the suction opening. The ink in the defined narrow spaces is 
discharged by the suction force applied through the suction opening to outside the suction cap 
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J:a^>*iSSt^:m©SH*l^*-rs/t*ccfflt»6*i 
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- v F2 4©yXib£Sl>«JS* + ? T'fSilTCDR 
51*+ !»^4 1 i. ©5I^K£OT©©5ltf>X3 8fc 
<fct»'*/A3 9£, ^-f>^BfSg|54 0 i^HA-CfcO. 
-f>?^x F^y K2 4*s^EP?^iS{C*a^{C t 0 
^ L t£ t, - £ K J; 0 * A 3 9 * IBM) L T © 5 1 * + 7* 
41tO>y*-;h^5K2 4©yX;bg8PIJ2 4 a 

tc^str^i** -^4 i tvXj^si>, 
* v F ^ v F 2 4 ©rtgpccrg* 4-f> *«WS<DSB 
T^SSv^B^tt^^/c^ll *A3 9 
©UttCc J: D ® 5 1 tf> 7' 3 8 K. «t T ©5 1 f h C £ Cc J: 
"3, -f>^^x'j h^';F24ffiiI%i5<|:5{CL.T 

513 fifc^FS ^^>^BfSg|J4 otcitfeen 

a. 

[0048]^Ur, /'i-ygf 2 9©fflWCcB, 

Sffl^Xj^iStS J: 5 ccse««:«K* 1-^7-37 

#K»6n, F-^ F2 4*5f#itfig{C* 

SKJK. -OiPVx v F^ v F2 4©yX;mai2 4 

[0049] ^CC. ®5I* + ? 7"4 1 ©tgfS^HJT 
5. 02-5{c^-TJ:^ic, + + >7 - 4 l«. yx 
;HHDB2 4 alc^mLtcVimcto^x s X>lffiaffi2 

4&ticx ^-c^m^mnmsM 3 ^mwc* + 

5. T'SBt 4 2 i . * + i> 7-g(5M 4 2 ©CUSP 4 3 § 
JBtC«J:^rJKBSS*ir*5*). *+^7-§|5M4 2K«. y 

xji/MPstcasf 5^«aiJ4 5 tmm^tix^i. * 

t»^S|5«4 2 ©138154 313:. h^-j F2 

4 ©la^t© y & -rseyu ( 0^ b a i >*ia*a© & © 

ilSI^C+f 'J v-^2 6©ffi«^Kj^(6]iias^-5>*r&i 
tci5i?iJ3nrn€.) i[H]^|fi]icS< JfMSn, B!]g|54 3 
rttctec^r >X«PI2 4 affliJiCffiltOfc^l G3SP4 
3ai, -?-©^l[aS|5©JlE^6yX;W5gDffi2 4ai 
«S^(fKQ3AA:m2iaa54 3 b i. -e©3r2[HJg|S©Jg 
S4 8K:jgfi!S3*irc!R5l?L4 4i4ttS. 
[0 05 0] S&1EI3P4 3 att. SSSSB4 5 *>6jS«lSL. 
TTSKia*. *^m2lM]g|5(Ct6]*^-C»fBS ; &^^{i: 
5*<-rSJ; i 5tc*©IIln (ffl*4M4 8) t?--A«(cH 
i4LrJBfi)cSnri»a„ ^2132154 3 btt. -O^-^x 
a F-^v F2 4©yX;U@2?iJilHj*[6]Cc?g«Kiiii>'^ 

'SCCfflMOT^fiSSnrt,^. K5[?L4 4(3:, -&©^2 
D3SP4 3 b©JSffi4 6{C*5t,»rlSi[*l^{C*tOrfifeT 

#£fcag#:£ifn©-4$ccjf5fiX3ftr^.s. 

[005 1 )91 D3SP4 3 a©II (flg$«4 8 ) ©T 
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4 7 tLXBf&ZtiXis*). m&SR4 7tt. 3A«ltt 

<ic± <o mysim <t & o x t, > i, . 

[0 0 5 2) ^L-r. B5KSTJ:5Si:, PR3l?L4 4fc 
tt. 5^^-7-6 0 5r/M>ri»5l^>-7-3 8 ifimMLXto 

0. cR3i#>-?'3 8«^-t-6 i£/t-o-cj2H>?af 
SSB4 0 (Hi ) tcilfflort,^. 

[0 0 5 3] 3Mf]&$Lm*5 0 B. t3}Bt©Jj£g£CC<fc o 

«- MK©SSB5 1 4. SSR5 1©±I5 4iClS;W6ti 
fcS^tHSB 5 2 4 tf-i&XBl&Z htfcl SSfcHSB 5 2 
«. S^ifiJicte^r. SSI55 l coiJaJ; D hm< . fi# 

^iS]K*s^T»gp5 i (D&stiam-x&z. smti 

#6£gB#5 0©WfJ«. a4tc^T«fc'5tc > KffiCCtet,* 
X Tflj f^ift-^tl^. JS#^lfi]iC*JWS*a55 1 
©(IB. ^JBg|54 7f!BcD8EglJ:f3fcS<^-Drfaip. 15 
2 Eflgp 4 3 b ©ffliJUaS 4 9 RSOEBSf J; 0 h fc-TtfMcJS < 
ffM§tlT*s0> S8B5 1 ©T5J5 5* 5 6±B5 4$f 
ffliSB, KI2IHlS|54 3 b©Jgffi4 6 7!»^itBg|$4 7£ 

frfC*5W5SSB5 1 ffl±I5 4©MllgBtt, 0flgB4 3© 
;£jggB 4 7 CC^nJ#g^^^S|5 5 3 4 * i X 0> i> „ 
[0 0 54] C©^&«yjS£gBtt5 0 £ + * 7-g|Stt4 
2©[HJgB4 SKKOtttf-SfUi, fS2Bflg|S4 3 b ©JgE 
4 6 4^g7J2S£SBfcf 5 0 ©»SB 5 1 ©TH 5 5 4 £*f 
fa$itfcV(.mx. SSB5 1 £0 1 ESC 4 3 a©SaPfr>ib 
JSH4 6fflijKjfAl<-Ct,>!f, ^|ag|i4 7^^Sti-r, 
*£B5 1 £i£itagP4 7 J; 0 fcT^©ffliMH4 9ffflSCBeg 
*1#2S£iW5 0*^2Dflg|J4 3 b©fi#7J 

[0 0 5 5] c©tKlrCtt, IKK^-rj^ic, *t2j 
3%£BBW 5 0 ©SSffigB 5 2 ©±ffl 5 6 Bg&gSiH 7 <fc 0 
i>±J} (SHDflSIU 3 art) fc|gg;?*rt(,>&„ JgK. 
IH3 KtS^J: -5 iC. ^S2j#S£gBtt 5 0 ©fi^ifi]©- 
iffigBli. ®3I?L4 4CC:teW5lg2[HgB4 3 bfflij©ggp© 

-uzm-ytcwmtttix^^z,. ^"g^j^tgii 

W5 0©ft^7jfa©— i$HE5 9^ H52KIgB4 3b© 
flJMffi 4 9 »d S^ffl L /ciaaiJ 6 5 fc: J: o T . ^<E;b#e 
£gp**5 0©S^rSl©^Ki*i*i$lJ3*i-r. ©3I?L4 4 

icfew*Eng|i4 sffliirosgp©^*^^ c i&< . —sis 

[0 0 5 6] Sfc. I4tcitJ: i )t<:, tygB4 3©3£J3 
SB4 7 4 . *ff3j2fe*S|5$t5 0 ©S£fflSB5 2 ©IIII5 7 

1 . %mji¥t&mt 5 0 ©»gp 5 1 © _k® 5 4 4 te J; o 
r»B]A»ffi3tiTl>5. *©BfiraA{CteWSI!iiaJ4 
3©?&tag|54 7 4^17^^1*5 0©?£thgB 5 2©{»J 
15 7 iO»», 0. lmm-0. 3mmX$>«). m 
®tLfc4C5C©8ESt©rar*iatf. MSB 4 3CC-0* 

aigi&-rac4tt&a>,fc. mcc, n?2iggp4 3 b©M 
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SID4 9 4S3B5 lffliI5 8 i©RBiC«, ©«>-C/h3 
^KtRBB/UflatES*-!. -€-©E«lfflBtt. S*jjtagB4 7 4ffir|E 
5 7i©IE«J:'3*>^S^. Witf. 0. 0 5mmr* 
*. Sfc. ^^4g|W5 0«* + -j 7m* A 2©fff 

2iHW4 3bK*««rK')#W6<i-ci>a©r, *s 

;>3ffe*gBtf 5 0 ©«gB 5 1 ©Tffl 5 5 418 2 Eflgp 4 3 b 
©J35B04 6 £©fffl&C&$£4>&BftRi]C#ff?jj£S*a£. C© 
ESfflA, B, «K?l?L4 4*Jfl5fiRSn/cm2 

Gflg|i4 3 b©Jgffi4 6iC[S]*^-C^t^j5S|%S-r5 0 
[0 05 7] C©J:5KM3hM5l*t-^4 1?: 

*CC«fcO*A3 9%IBWjUr6Rg|*+ ^'4 l©S}gg|J 
455^>}'yx7 F2 4©yXjUSBD3D2 4a 

PI2 4a iiagB4 3 £KJ;oTffiM^Rg%7fM-f •£>. 
i^CC. *A3 9©.IE«jKJ;0©gi^>7-3 8icJ;-t,rS; 

[0 05 8] *0r. *A3 9*|g«iOrjR9l+i.^ 7- 
4 1 ©^gfg|J4 54>f »y» -j h^y F24©^X;U 

BBPS2 4 a^estras-a-. contra ofci*«sr. «?i 

>-ii>7'3 8 4!gKi3-areR?l++ ^7 - 4 1 CD0DSP4 3 
©-r>?£Sa3l?L4 4*/M>r)^-f >*HtSgB4 OJCff 
ffi-TS. C©4Sr. G3g|34 3©ffl$4H4 8©^>^tt« 
^SO-'eR5[?L4 4 * 6©SR5 12) K J: 0 TTj KiSn, 
2J»4IPW 5 0 ©^mg|5 5 2 ©ffliJH 5 7K§fc5WA 

«c A o . j>*<D%<gt)<btmv xmm a a> e i® w b s 

J>mffflCCC^>^^A0. ^I?L44KS0. ©?I2)(C 
<fco-058RaB. C©-Od7«?|?L4 44/rO-C)l8-C> 
^RrSg)i4 0(CgfUi5n-2> o 
[0 05 9]Jj|±Ml/cJ;^, Kl=ft77'4 1 
«. iagB4 3SO*!R?l?L4 4755^fi£gn/c* 1> » -? - gRW 
4 2 4 (iglJftiCffM $ titt&&*J&&mi 5 0^. i2 

iag[54 3 bicmmvx. wpttrnMA. b, czmmo 

t, K5lfL4 4WfiSS*ifci£tB4 6 tcrSiA^r^'g^ 

AifSi-rScfc^^ur^-srar. ^yg|iM4 2©dd 

g|54 S^ggo/c-Ofii, ^.MA4l«raA«t0 *>j*l> 
EgraB. CKj:-,rMt4€f *KJ:orKI?l4 4 

^oKgwtc^-a-c. iagB4 3rtccjaa-rsci<c< © 

?l*tv7 - 4 l©^3B(cSfHl-rac4Ai-C#4. 
^t^fS^gBlvt 5 0 -t- 7 - g|5M4 2 £f$yfJiCcfc o 

rifatc^eErsct^-ctf. ^s^^gBWs o£* 

+• v 7-gBM 4 2 ©SI 2 EPSB 4 3 b icW A 0 X t, > 2> fc" W? 
&S©-C\ »?|++ •> 7"4 1 ©«iH*f#8H14ftac 
4^A,jt> 0 

[0060] Jfc. 7'gBW4 2 ©BflgB4 3 ©f^ig 

gB4 7tcj:-7T. Da8P4 SCC^JSfJcriBSSn/c^t 
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3tlX^Z<DV, %'g*ffi£gl3«5 0<DSg|55 1 ©Tffi 
5 5 £Jgffi4 6 iCDWJcfcfflfc^&BSHC^fiSdh. I?© 
RaCKJ:'>r*)®gi?L4 4 ijlSL. DagP4 3F*9©'('> 
iag|54 3rtCC^@TSC . ©3I?L4 4#«6 

[0 06 1]*fc. B38B4 3©^jtHg|54 7 £i&S;bfS* 
§13**5 0CDSSR5 1©±E5 4 (^SB5 3) i^fflSP 
5 2©(flJS5 7 iKi^WAWsltSh, 5>?fflS|55 
2©±ffl5 6*i^j|aSP4 7 <fc«3±;£fC3SUiO-Cl>S© 
r. mi IHBIS4 3 a©M£4E4 SO-fyi'ttlMtfii 
5 17L 4 4 rf» 6©©3 l±) tc «fc 0 T^tcfifeti. ^-g^sS^SB 
M5 0©^ti)gP5 2 ©WBS5 7 CC^/corfiSHtCBamA 

©31* + >7-4 l©^SI!(i:gftB-r5Ci*5r-*a o 
[0 06 2] ifc. %Wt)mi$ltt5 Ott. 8fc3|?L4 4 

{ctews^2Dnsi54 3 bffiu©rap©-ei5*a-3ri,>a© 

r. ©?l^>7 - tcj:&K?|?L4 4^©®?|^i%. |®RB 
B, C©-r>ftCBI^Kf^3-t±5C i*5-c*. (H3IS4 
3rt©-f |®FflB, C*»6»?I?L4 4*/Myrffil 

7 7" 4 1 ©^SI5Kgfa-r-2>C<b*5-C*-5. 
[0 0 6 3 ] */c. *t*^ei5M5 0*-^> K^X 

<fc 0 fciSttti* J: < 0 r^e^^fflJt* 5 0 fcflSjgfttt 

sett i -r s i . -y > \t^mti^^sm 5 0 ©«scc?s 

oTir^'3^-r< . *f*?;4i;5MA, B, CCcjl 

f.*>tcs»*>*i, *fc. Wa, b, c«cj: **«#£© 

fBstawuc^o-c, oa$4 3rt«:iai-ici&<Mi 

-;7-4 l©tt«SKSEWr*C Ctitt. 
312 MSB 4 3 b RVZz'SlimiSms 0 ©M&W^ < 
r 4> . * tc&gj}ft£.mt 5 0 ©±s*5aa^H«r* 

[0 0 6 4 ]Sfc, miiC^f^'HC. €«*«4«tt 
5 0 ©3Sli|g|S 5 2 K . fi^fr ( l?L 4 4 #JfM $ ft 
fcfrft) OcsgO'. 8Rg|?L4 4*^tS3ti/c^[filfci»<«c 

-pnme*s»< i&sis«©»7 o=&ji5fis-r*i«. s^msu 

5 2±©-Y>£-», SS7 0©^'g^(Cj:- 3 r»gi?L4 4 
*s^fS3*i/c*|6ltC«*>n. GDSB4 3l*g©W>*tt. SI 

a-rac <t%< s^i{ctR5i?L4 4*^-orsR?i* t- 
4 1 ©sfaucgfta-r 

[006 5 ] S/c. -f>?yx^^»K2 40>XA 
MPB2 4 a««SiB^|fiItc»Lt:T**|S)t>r*!0. Dfl 
g|34 3©Jgffi4 6#flf£43ftT. ©gi?L4 4*S[U]g|54 3 
©JSB4 etc*ji>rlSia^tc*tLr®fcT*tc^3 
nrir»s©-c. EflgB4 3rto-f>?*, a^itcjcoTfe 

©§l?UcjSI?, gSSTSC£&<ra@|SC5Rg|?L4 4£/J- 

l-c5r?i++ 4 i <oftmicmm?z>ct&x'*z>. 
[006 6 ] #ssss©jgs§-ctt. *wmM*m\ 
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[006 7]f(C, *^)5fe©}fJfigr«, )«$!&©-(•> 2 
4"SWt4-f>>yi » h'vji K2 4 CCfctfE-rS** ^ 

[0 06 8] h'N-;F2 4©/XA 

KJPS2 4 attT^fclfiJUTUfcai. *4&T**rSlt>r 

[0 06 9 ] 3£>tC, @8tC^»rffi0©<fc^fc. &g 
tfo£$mh 0©SStijg|35 2©S^73r6liiLS-r?.SfrS 
&««=ft^*/c«raM*£U ?^ffiS|55 2©±H£iitf 
i2OTA(CfS]^oTTI^-rS<««4ffi5 2bil, 
t^fltSRtf 5 0 ©SJB* 7 », »JS©^. X«-> 'J3> 
3S©IBtl8E©ftl*tt©i8!l>J«5 0 aT3-f<>^Tfe 
*iyj#S£S|itt5 0£fla7Ktt©flSl<>SI5tt-C 
JR Jk©«JU§ . X&i V 'J a >»©WHi^tr «M& 0 
Tfefto. C©J:3{cT4C£5C«fcij. ^fWfitSISf.t 
5 0 ±© -f> ? RO*««4M 4 8 CC?9-? TSfeflT S tc-<> 

5 2 bic-<Qr>xmfflA<,ctii*><&ii, mzmnt^m 

[0 07 0 ] ??ffia55 2©±H^ 3 Fa-C*-3/cO . ««4 

ft-j&i u-c *>§^fcBSP5 2©±ffl{c5sa-ract*i* 

Ci«5*s, 9f^at<_h©«*4ftS^fen«. ©*^3 

t mm & £ ©tistsos-e -o^ssas-tfsciSK 

ft Ft*. *¥M«C*fUrji5j5Kfet±*ac£*i*fSO 
i». EI8©j:9{c^tba55 2©fi^raj£itSr5Stc 

[0 07 1 ] ttc. 09RO'I3 1 OiCTS-TSrffiiacCTn-r 
J:9tc. ^e^#6iSBW5 0©?^mgl55 2 4»*tt^ 

C©®JR3BM£Lr«. fi«l^t*. ra<)^uf>7 *-& 
£A>7*;Uhtt©«*B*fflt>*C£*i-CiP5. C©» 
^•tct*. SI l OiCTjrTJ^CC. SR9l?L4 4«:*t|fiir*(4 
«©^if^«*aiW5 OtCt*, ?L5 0 b£g|8:0-C^m 

g[S5 2K®iR3n^-o^^gft±i-r5«j; i 5:c-r-2>„ c© 
J:^tc-r'5CiCC<fcO. ^-yiE?g©lHiW9©-r>*© 

5 2tc®iK3ia. ?L5 0 b&0'K?l?L4 4?:?>Lrgfm 
3*iS©r. IHg|5F»9©-f >4»©?Sli%4|!6±-C*S. s 

[007 2] 
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mmomm «±Kiifec i*>6M6*»tt<t occ, 

Ifl*^ 1 fa«©36WK .fctttf . MB* + v ?mt£tt8iJ 
TUSKtf&fflT. "->:/3M8©S*itS:1»Wt£-rSC 

£&<, wta^if^^SBWiHiriaiasptWBSrsiiB 

£L. BufaDOSBft©-^*'*. 3^a-r*C£!tc<friEK 

3i?i>6Biria* +■ » ^lao^SBtcgpw-rs c £#-c# 

[0 07 3] Sfc. I»S0B2O»WK:j:n« t I»3}8S1 

laissa^ k© y x;uean wiicfiia-r i masi . 
■e©m i D£ispccWL-ri}5riayXjuggpB£«js*ffflijK(a 

lit, H?iia^ i »^^gp1vf?:m)ia^fffl%fe- 3 TiR^0 
*»-5B?IB»9ITLijSiir*»r2l!flB|Ji*>e>»fiS-rsC<b 

A#S£S|5tt £ ©BR|SJ©*&Bf;*j-CiRS I u -crtaptcjss-r £ 

c£^<^eptcgfai-r4c£*5-c , sps„ 

[0 0 7 4] S/c. IS^H3©^(C«fcn«> If 3JS» 2 
{cg2ili©#SHj5Ccte^r. ME* miam2 
DDSI3©BSnffi*^& S J: 5 iC^CDitS^ 6S£tH U /c5f 14 

sew* . gmwowimmic &K>m2 nmm a u t 

©fc&, *^^iSBW£m2iasp©*f[6i-rs^MS£ 
©ra ic *$ ^ r . ^* ^ *s?e^-r a i»ra *fl?iST s c £ # 
-car. DagBf*3©'Oi' ; £^STsc£^< since nspfc 

[0 0 7 5 ] a/c. lf*S4©^CCj:iT.«. gf^B3 

«»«»:•) t>8WB»iiafiwin«:3iffiufc36aaj*Kw. sv 

lE^taBP £ mitt®tl^mt<»mm9k\ti®& £ tc J: „ -c 
M%jfM-r-5©-c. gri iasi5©rtSK?&oraEiir# 

L-r ^ 2 IHg|S£ ^g^lSigm £ ©RB©l«fiD©^^K 
«fc 0 3&3 1 1. r . m l?L*> e. ?fg|5{cgfW-r Z> C £ rts-Ci* 

[0076] 4/c. gf*s 5 ©leasee 9mm4 
tcia«i<Di6Bj tc te ^ r . striH*«*»4Sist* £ flrs em 2 

DUSP©^H£©SSffl«r. SiTf B?£ UB p|5 £ gUiSP £ © I® W J: 

aB£S8Sa5£©l!affl«ci*l<>fc4>i'S:. *t^©^#l> 
ESia. -r^fc^^^ig|5W£m2Dflg|3©il®£©^ 

rate©? I U rtffl»c»HTSC £&<JWI»c9Ett-rsc 
£#?*£. 

[0077] * !t. tfl*s6©^Hj{cj;n«. %mm i 
~5©um*{cgBtt©^M{c*jt>r. Btria*^^ 
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«wt£, Ma(R5i^L{c*5WSHJiaiaBBfflj©Ban©-ai5«: 

ct -5 CCi2g Ltc<DX. 553 «fc % ©3 l?l^©PR 

si***. ^6 ! s^i6^gpw£[agi5£©siriBK^fflu-c. ^ 
Btrsai»fai*>6(R5i?L*£te-3r^a5{cgfar& 

[0 07 8] S/c. iB*^7©^W«:«J;*i«. 1 

~6©^rn*>ccfa«i©i6^{cfe^r. HijiB^i^ffe* 
£©~e. ^X/WpeKSILfc-r:^*. y X;l/©3nj*rSj 

SC £**■*?*£. 

[0 0 7 9] IS*S8©fSBjjtcJ:n«. Ii*52 

~7©nm*tcfBts©^isccfei»'r. stria® 1 rssii 

4, BtfiB»2Di]g[i(ci6i^- 3 -C»TnS ; Sr^'?K$l5< -TSJ; 
i 5(C-S-©|tH ; &r--'^CCfS«4Lrt,^©-C. , » 1 Efl 

ts 2 DnsBcuaD £ trnjimzmt t omo&gxic jz 

[0 08 0] S/c> M*3R9©»WCj:tl«. 1^312 

20 ~8©i>rna>«:iaiJi©SEi5B{t*$c>T. f)iaw2i!£ig|! 

*> mia!R3i?LfcrS]^oT^^ic{g< Kzjzsictimi, 
n^©r. ±ia©^ i g^>ictt]Ar, a^ccefc-or-b-^ 
> * £SSS-f s c £ tz < gf « c £ *ir sr s„ 
[0 0 8 i ] ate, »*3®i o©^Hjtcj:n«. 
i ~9©^m*Hcieti(©#6Bgi;c*j^r, Biria^'g^s 

SSRW*. aiTKDfla5©rtfflJ:iJ«Bti14*s«i:i,>fc©£-ra 

«tciaf5ci%<. j e©Mtcf&o-c±ia©*'g^<& 
30 [0082] afc. iB^as i i ©n^K«fc*i«. w*ia 
ffl»K*ji>r8teiB i Eaa$Jcttt?ffi«:». b?ie©?i?l*3 

K.r>tixmifiW< «(4»4iM3htl>SCit, 

r,xws\?i<DHiti}ic%)m£<mt*. gpffl-rsc£*3rt 

■5. 

[0 0 8 3] a/c, 2©HB^cj;tt«. W*^B 

2~i i ©^-rn*Hciat£©HHj3{cte^r. ituia©§i?L 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an ink-jet recording device. 
[0002] 

[Description of the Prior Art] Conventionally, it has the recording head for performing record operation 
on the record medium at recording devices, such as a printer which records to record media, such as 
paper and an OHP sheet. As such a recording head, although an ink-jet head, a dot impact formula head, 
a hot printing formula head, etc. are mentioned, an ink-jet head is comparatively easy to constitute, and 
high-speed printing and quality printing are known as an easy recording head especially, for example. 
[0003] Since two or more nozzles which inject ink are formed, ink injection recovery which removes a 
factor with these poor ink injection when the foam to the method of the inside of a nozzle and mixing of 
dust arise, or when ink does not inject from a nozzle or ink injection will be in the state of not being 
suitable for record, by thickening accompanying evaporation of an ink solvent etc. is performed on an 
ink-jet head. 

[0004] There are some which prepared the cap as a means to perform such ink injection recovery who 
can be wearing the nozzle effective area of an ink-jet head, and the suction pump which is open for free 
passage on this cap, and acts a suction force. And where a nozzle effective area is covered, a suction 
pump is driven, and a cap does the forced discharge of the ink and removes an ink injection poor factor 
from a nozzle with ink. 

[0005] Although the ink received by the cap on the occasion of ink injection recovery is led to a waste 
ink tank by operation of a suction force through a suction pump and it should discharge completely from 
a cap, when cap composition etc. is unsuitable, acceptance ink may remain without being completely 
discharged by the cap. 

[0006] When ink remains on a cap, reveal in equipment according to a certain cause, or It solidifies 
within a cap. or degrade a cap performance remarkably or While not recording this cap, in covering a 
nozzle effective area and using it also as a cap for preservation When it covers, remains ink will adhere 
to a nozzle effective area, and poor ink injection of changing the ink injection direction from a nozzle 
from a predetermined direction will be generated. 

[0007] There is invention indicated by the patent No. 280661 1 official report to solve such a trouble. By 
this invention, a slot with a width of face of 0.4mm - 0.7mm is formed in the bottom wall side of the 
crevice of the cap who forms space by the nozzle effective area in the state where the nozzle effective 
area was contacted in the cap, ink is brought together in the slot, and discharging ink from the suction 
mouth formed in the bottom wall side of a crevice to a cap's exterior is indicated. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in order it was difficult to form the slot of very 
narrow width of face by fabrication, and the width of face of a slot became large and to have led ink to 
the suction mouth with the composition which forms a slot in a cap's crevice bottom wall side since the 
size was needed to some extent so that the mold for fabricating a slot might not break when forming a 
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cap by fabrication, it was not enough and there was a possibility that ink might remain in a cap. 
Moreover, the manufacturing process became complicated, and it became a cost rise to form a slot by 
cutting etc., and it had the problem of not being practical. 

[0009] this invention is made in order to solve the trouble mentioned above, it does not have a 
manufacturing process with a bird clapper as it is complicated, and it aims at offering the ink-jet 
recording device considered as the cap composition in which ink does not remain in a cap. 
[0010] 

[Means for Solving the Problem] In order to attain this purpose, in invention of a claim 1 Contact and 
alienation are possible to the nozzle effective area of the recording head which injects ink from a nozzle 
and records on a record medium, and the aforementioned recording head. A cap means by which the 
crevice which forms space by the aforementioned nozzle effective area in the state where the 
aforementioned nozzle effective area was contacted was formed, In the ink-jet recording device which 
has a suction means for it being open for free passage to a hole, and attracting ink from the 
aforementioned nozzle suction formed in the aforementioned crevice of the aforementioned cap means - 

- the aforementioned cap means The cap member in which the hole was formed, and the aforementioned 
cap member are formed in another object, and a crevice is formed between the wall surfaces which 
constitute the aforementioned crevice, the aforementioned crevice and the aforementioned suction ~ the 
aforementioned suction which the aforementioned suction means opened for free passage — it is 
characterized by having the capillary-force generating member arranged so that a capillary force may 
occur toward the field of the aforementioned crevice in which the hole was formed 

[001 1] if the aforementioned suction means attracts ink from the aforementioned nozzle in the state 
where the aforementioned cap member of the aforementioned cap means contacted the aforementioned 
nozzle effective area of the aforementioned recording head according to such composition — the 
aforementioned cap ~ the aforementioned crevice of a member receives ink between the wall surfaces 
which the aforementioned capillary-force generating member is arranged in the aforementioned crevice, 
and constitute the aforementioned capillary-force generating member and the aforementioned crevice — 
the aforementioned suction - since the crevice which a capillary force generates toward the field of the 
aforementioned crevice in which the hole was formed is formed, without the ink in the aforementioned 
crevice remains ~ the aforementioned suction ~ it is discharged by the exterior of the aforementioned 
cap means from a hole 

[0012] moreover ~ invention of a claim 2 ~ invention according to claim 1 ~ setting — the 
aforementioned cap — the 1st crevice where the crevice of a member is located in the nozzle effective- 
area side of the aforementioned recording head, and its 1st crevice - receiving — the aforementioned 
nozzle effective area ~ an opposite side — being located — the aforementioned capillary-force generating 
member ~ the aforementioned crevice - having — holding — and the aforementioned suction - it is 
characterized by the bird clapper from a hole and the 2nd crevice open for free passage 
[0013] the capillary force of the crevice between wall surfaces and capillary-force generating members - 

- the ink of the 1 st crevice — drawing in — suction - a hole - it is discharged by the shell exterior [ in / 
the 2nd crevice of the above / if ink is attracted by the aforementioned suction means according to such 
composition, ink can receive in the 1 st crevice of the above, and ] 

[0014] Moreover, in invention of a claim 3, in invention according to claim 2, the aforementioned cap 
member is equipped with the height which projected from the wall surface and in which elastic 
deformation is possible so that the effective area of the 2nd crevice of the above may be narrowed, and it 
is characterized by holding the aforementioned capillary- force generating member between the 
aforementioned height and the base of the 2nd crevice. 

[0015] According to such composition, a capillary-force generating member is carrying out elastic 
deformation of the height and inserting in the 2nd crevice, and is held by un-pasting up in the 2nd 
crevice. 

[0016] moreover — invention of a claim 4 — invention according to claim 3 — setting — the 
aforementioned capillary-force generating member — the aforementioned height — the 1 st crevice side of 
the above ~ a protrusion ~ the bottom - a lobe — having - the aforementioned height and the 
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aforementioned capillary-force generating - it is characterized by forming a crevice by the 
aforementioned lobe of a member 

[0017] according to such composition, the ink which has flowed in accordance with the inside of the 1st 
crevice is led to the aforementioned crevice in the aforementioned lobe, and it draws in by the capillary 
force of the crevice between the 2nd crevice and a capillary-force generating member -- having - 
suction — a hole — it is discharged by the shell exterior 

[0018] Moreover, in invention of a claim 5, the crevice between the aforementioned capillary- force 
generating member and the wall surface of the 2nd crevice of the above is characterized by being 
smaller than the crevice between the aforementioned lobe and a height in invention according to claim 4. 

[0019] According to such composition, as mentioned above, the ink led to the crevice between a lobe 
and a height from the 1st crevice is attracted in the large crevice between capillary forces, i.e., the 
crevice between a capillary-force generating member and the wall surface of the 2nd crevice, and is 
discharged outside. 

[0020] moreover — invention of a claim 6 — invention according to claim 1 to 5 — setting ~ the 
aforementioned capillary- force generating member ~ the aforementioned suction — a part of opening by 
the side of the aforementioned crevice in a hole — a wrap - it is characterized by having been arranged 
like 

[0021] suction [ according to such composition ] by the suction means — the suction force to a hole ~ 
the crevice between a capillary-force generating member and a crevice - acting ~ ink — suction from 
the aforementioned crevice — ink is led to a hole and it is discharged outside 

[0022] Moreover, in invention of a claim 7, in invention according to claim 1 to 6, the aforementioned 
recording head equips the seriate with two or more aforementioned nozzles, and the aforementioned 
capillary-force generating member is characterized by being prolonged for a long time in the direction of 
a train. 

[0023] the capillary force covering the direction of a train of a nozzle in the ink which was attracted 
from the nozzle according to such composition - suction - it is efficiently led to a hole and is 
discharged outside 

[0024] Moreover, in invention of a claim 8, the 1st crevice of the above is characterized by inclining the 
wall surface in the shape of a taper so that the cross section may be gradually narrowed toward the 2nd 
crevice of the above in invention according to claim 2 to 7. 

[0025] According to such composition, the ink received to the 1st crevice meets the wall surface which 
inclined in the shape of [ the ] a taper, is efficiently led by the capillary force between the wall surface of 
the 2nd crevice, and a capillary- force generating member, and is discharged outside. 
[0026] moreover — invention of a claim 9 — invention according to claim 2 to 8 — setting ~ the 2nd 
crevice of the above - the aforementioned suction - it is characterized by inclining so that it may 
become low gradually toward a hole 

[0027] According to such composition, in addition to the above-mentioned capillary force, it is 
discharged, without ink remaining also with gravity. 

[0028] Moreover, in invention of a claim 10, the aforementioned capillary- force generating member is 
characterized by wettability being better than the inside of the aforementioned crevice in invention 
according to claim 1 to 9. 

[0029] According to such composition, even if a capillary-force generating member is flat, without 
remaining liquid drop-like, ink is efficiently led to the crevice which produces the above-mentioned 
capillary force along the field, and is discharged. 

[0030] moreover — invention of a claim 11— invention according to claim 4 — setting — the 
aforementioned capillary- force generating - the field facing the 1st crevice of the above in the 
aforementioned lobe of a member — the aforementioned suction « the direction in which the hole was 
formed — being prolonged — the aforementioned suction — it carries out that the slot where width of face 
becomes narrow was formed as the feature as it goes in the direction in which the hole was formed 
[0031] according to such composition ~ capillary-force generating - the ink on the lobe of a member ~ 
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the capillary force of a slot - suction - it is efficiently led in the direction of a hole, and is discharged 
[0032] moreover — invention of a claim 12 ~ invention according to claim 2 to 1 1 - setting - the 
aforementioned suction — a hole is characterized by being most formed below to the perpendicular 
direction in the aforementioned nozzle effective area and the base of the aforementioned crevice which 
counters, where the aforementioned nozzle effective area is contacted 

[0033] according to such composition - the ink in a crevice ~ gravity -- suction — it leads to a hole - 
having ~ easy ~ suction - a hole ~ it is discharged by the shell exterior 

[0034] moreover - invention of a claim 13 ~ invention according to claim 12 - setting — the nozzle 
effective area of the aforementioned recording head ~ the perpendicular direction - receiving - a lower 
part -- suitable - **** -- the base of the aforementioned crevice - the aforementioned suction - it is 
characterized by inclining towards a hole 

[0035] according to such composition - the ink in a crevice -- suction - it leads to a hole - having - 
easy — suction — a hole — it is discharged by the shell exterior 

[0036] moreover — invention of a claim 14 - invention according to claim 4 — setting - the 
aforementioned capillary- force generating — the aforementioned lobe of a member is characterized by 
having the inclined plane which inclines at the angle which can be moved by the ink drop by self- 
weight, and has water repellence 

[0037] according to such composition ~ water repellence and the degree of tilt angle - being based - an 
ink drop - an inclined plane - a self-weight - moving - a capillary force — a member ~ it draws in in 
the crevice between the 2nd crevice and a capillary-force generating member, without remaining 
upwards ~ having - suction — a hole - it is discharged by the shell exterior 
[0038] moreover - invention of a claim 15 ~ invention according to claim 14 - setting ~ the 
aforementioned capillary-force generating - the aforementioned inclined plane of the lobe of a member 
is characterized by being what inclines towards the aforementioned crevice which the lobe and 
aforementioned height form 

[0039] according to such composition ~ capillary-force generating - a member — the upper ink ~ the 
crevice between a lobe and a height - falling - being easy - it is quickly discharged outside by the 
capillary force between the 2nd crevice and a capillary- force generating member 
[0040] moreover - invention of a claim 16 - invention according to claim 4 - setting - the 
aforementioned capillary-force generating ~ the aforementioned lobe of a member is characterized by 
consisting of porosity material which has absorptivity 

[0041] According to such composition, foaming of the ink in the crevice immediately after a purge is 

absorbed by porosity material. 

[0042] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the perspective diagram showing 1 operation form of the color ink 
jet printer as an ink-jet recording device of this invention. In drawing 1 this color ink jet printer 21 The 
ink cartridge 22 as ink feed-zone material with which cyanogen, a Magenta, yellow, and the color ink of 
four colors of black are filled up, respectively, The ink-jet head 24 as a recording head for printing in the 
form 23 as a record medium, The carriage 26 as supporter material with which these ink cartridges 22 
and the ink-jet head 24 are carried, It was prolonged in the drive unit 27 which makes a rectilinear carry 
out both-way movement of this carriage 26, and the both- way move direction of carriage 26, and has the 
platen roller 28 by which opposite arrangement is carried out with the ink-jet head 24, and purge 
equipment 29. 

[0043] The drive unit 27 is between the carriage shaft 30 which is arranged at the soffit section of 
carriage 26 and is prolonged in parallel with a platen roller 28, the guide plate 31 which is arranged at 
the upper-limit section of carriage 26, and is prolonged in parallel with the carriage shaft 30, and its 
carriage shaft 30 and guide plate 3 1 , and is equipped with the endless belt 34 over which it is built 
between two pulleys 32 and 33 arranged to the both ends of the carriage shaft 30, and these pulleys 32 
and 33. 

[0044] While the carriage shaft supporter 35 which can insert in the carriage shaft 30 is formed, the 
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guide plate contact section 36 which can contact a guide plate 3 1 is formed in the soffit section of 
carriage 26 at the upper-limit section of carriage 26. Moreover, the endless belt 34 is joined by the 
posterior side of carriage 26. 

[0045] And in connection with the right inverse rotation of the pulley 32, if the drive of motor 32A 
right-rotates reversely one pulley 32, along with the carriage shaft 30 and a guide plate 31, both-way 
movement of the carriage 26 joined to the endless belt 34 will be linearly carried out so that it may meet 
crosswise [ of a form 23 ]. 

[0046] In addition, paper is fed from the feed cassette which was prepared in the side of the color ink jet 
printer 21 and which is not illustrated, it is introduced between nozzle effective-area 24a of the ink-jet 
head 24 which was below suitable to the perpendicular direction, and a platen roller 28, predetermined 
record is made in the ink which blows off from two or more nozzles of the ink-jet head 24, and paper is 
delivered to a form 23 after that. In addition, in drawing 1 , illustration of the feed mechanism of these 
forms 23 and a delivery mechanism is omitted. 

[0047] Moreover, when it is prepared in the side of a platen roller 28 and the ink-jet head 24 is in a non- 
printing position, purge equipment 29 is arranged so that it may counter with nozzle effective-area 24a 
of the ink-jet head 24. This purge equipment 29 is used when the air bubbles to the method of the inside 
of a nozzle and mixing of dust arise, or in order to remove the factor with poor ink injection by 
thickening accompanying evaporation of an ink solvent etc. With namely, the suction cap 41 as a cap 
means by which this purge equipment 29 can cover the nozzle of the ink-jet head 24 It has the suction 
pump 38 as a suction means and a cam 39, and the waste ink reservoir section 40. When the ink-jet head 
24 is in a non-printing position, drive a cam 39 by the motor which is not illustrated and a nozzle is 
covered for the suction cap 41 with the suction cap 41 in contact with nozzle effective-area 24a of the 
ink-jet head 24. It is made to aim at recovery of the ink-jet head 24 by attracting the poor ink containing 
the air bubbles which are the factor with poor ink injection with which the interior of the ink-jet head 24 
is covered, dust, etc. with a suction pump 38 by the drive of a cam 39. Ink injection recovery which 
prevents poor ***** resulting from stay of ink, growth of air bubbles, etc. at the time of initial 
introduction of ink by this can be performed. In addition, the attracted poor ink can be collected in the 
waste ink reservoir section 40. 

[0048] And when a protective cap 37 is formed in the side of purge equipment 29 for every color so that 
the nozzle for every color may be covered, and the ink-jet head 24 is in a halt position, nozzle effective- 
area 24a of the ink-jet head 24 is contacted, and it is constituted so that the nozzles of each colors of all 
may be covered. 

[0049] Next, the suction cap's 41 composition is explained, the cap in which the crevice 43 which forms 
space by nozzle effective-area 24a in the state where the suction cap 41 contacted nozzle effective-area 
24a as shown in drawing 2 -5 was formed — a member 42 and a cap — capillary-force generating 
arranged in the crevice 43 of a member 42 ~ it consists of members 50 a cap — a member 42 is formed 
by fabrication using rubber material, for example, isobutylene isoprene rubber, — having ~ **** ~ a cap 
— the contact section 45 which contacts a nozzle effective area is formed in the member 42 The crevice 
43 of a member 42 is formed in the array (although not illustrated, arranged like the well-known thing in 
the both-way move direction of carriage 26, and the direction which intersects perpendicularly) and this 
direction which two or more nozzles of the ink-jet head 24 make for a long time, a cap ~ suction formed 
in 2nd crevice 43b in which nozzle effective-area 24a was dented to the opposite side, and the base 46 of 
the 2nd crevice from 1st crevice 43a located in the crevice 43 at the nozzle effective-area 24a side, and 
the base of the 1st crevice — it has a hole 44 

[0050] In the wall surface (inclined plane 48), it inclines in the shape of a taper, and 1st crevice 43a is 
formed so that it may dent below continuously from the contact section 45 and the cross section may be 
gradually narrowed toward the 2nd crevice. It inclines and 2nd crevice 43b is formed in the nozzle 
configuration and this direction of the ink-jet head 24 so that it may be prolonged in the shape of a slot 
and an end may become lower than the other end in the longitudinal direction, suction - the hole 44 is 
formed in the end of a longitudinal direction which serves as a lower part most to the perpendicular 
direction in the base 46 of the 2nd crevice 43b 
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[0051] the soffit of the wall surface (inclined plane 48) of 1st crevice 43a narrows the effective area of 
the 2nd crevice - as - projection - it is formed as a height 47 the bottom and a height 47 can deform 
with the elasticity of rubber 

[0052] and it is shown in drawin g 5 - as - suction -- to the hole 44, the suction pump 38 is open for free 
passage through a tube 60, and the suction pump 38 is open for free passage in the waste ink reservoir 
section 40 ( drawing 1 ) through a tube 61 

[0053] capillary-force generating - the member 50 is formed of molding of a resin, for example, is 
formed in polyacetal resin it is shown in drawing 6 - as -- capillary-force generating - the base 51 of a 
tabular and the lobe 52 prepared in the upper surface 54 of a base 51 are formed by one, in the direction 
of a short hand, it is narrower than the width of face of a base 5 1 , and the lobe 52 of a member 50 is 
almost the same as that of the length of a base 51 in a longitudinal direction capillary-force generating ~ 
the appearance of a member 50 serves as a "convex" configuration in the cross section, as shown in 
drawing 4 The width of face of the base 5 1 in the direction of a short hand is longer than the distance 
between heights 47, it is slightly formed short rather than the distance between the side-attachment-wall 
sides 49 of 2nd crevice 43b, and the height from the undersurface 55 of a base 51 to the upper surface 54 
is formed lower than the height from the base 46 of 2nd crevice 43b to a height 47. Therefore, the both- 
sides section of the upper surface 54 of the base 51 in the direction of a short hand is the engagement 
section 53 which can engage with the height 47 of a crevice 43. 

[0054] this capillary- force generating — a member 50 — a cap, in order to attach in the crevice 43 of a 
member 42 the base 46 of 2nd crevice 43b, and capillary-force generating — in the state where the 
undersurface 55 of the base 51 of a member 50 was made to counter insert the base 51 in the base 46 
side from opening of 1st crevice 43a, a height 47 is made to deform, and a base 51 is arranged between 
the downward side-attachment-wall sides 49 rather than a height 47 — making - capillary- force 
generating - a member 50 is attached along with the longitudinal direction of 2nd crevice 43b 
[0055] in this state, it is shown in drawing 4 - as - capillary-force generating - the upper surface 56 of 
the lobe 52 of a member 50 is arranged more nearly up (inside of 1st crevice 43a) than a height 47 
furthermore, it is shown in drawing 3 ~ as — capillary-force generating ~ the end section of the 
longitudinal direction of a member 50 - suction - it is in the state where a part of opening by the side of 
2nd crevice 43b in a hole 44 was covered that is, capillary-force generating ~ the regulation side 65 
where end each one 59 of the longitudinal direction of a member 50 projected from the side-attachment- 
wall side 49 of 2nd crevice 43b — capillary-force generating ~ movement of the longitudinal direction of 
a member 50 regulates ~ having ~ suction ~ there is nothing, and the whole opening by the side of the 
crevice 43 in a hole 44 is held where [ alias a wrap ] only a part is covered 

[0056] moreover, it is shown in drawing 4 ~ as - the height 47 of a crevice 43, and capillary-force 
generating - the side 57 of the lobe 52 of a member 50, and capillary-force generating ~ Crevice A is 
formed of the upper surface 54 of the base 51 of a member 50 the height 47 of the crevice 43 in the 
crevice A, and capillary- force generating — when the distance with the side 57 of the lobe 52 of a 
member 50 was 0.1mm - 0.3mm, and were experimented and it was between this distance, ink did not 
remain to a crevice 43 Furthermore, the very small crevice B is formed between the side-attachment- 
wall side 49 of 2nd crevice 43b, and the side 58 of a base 51, and the crevice B is [ it is smaller than the 
distance of a height 47 and the side 57, for example, ] 0.05mm. moreover, capillary-force generating ~ a 
member 50 ~ a cap ~ since it is attached in 2nd crevice 43b of a member 42 by un-pasting up ~ 
capillary- force generating — the very small crevice C is formed also between the undersurface 55 of the 
base 51 of a member 50, and the base 46 of 2nd crevice 43b these crevices A, B, and C ~ suction - a 
capillary force occurs toward the base 46 of 2nd crevice 43b in which the hole 44 was formed 
[0057] Thus, the ink injection recovery using the constituted suction cap 41 is explained. When the head 
unit 25 is in a reset position, a cam 39 is driven by the motor which is not illustrated, a nozzle is covered 
for the suction cap's 41 contact section 45 with the suction cap 41 in contact with nozzle effective-area 
24a of the ink-jet head 24, and a closed space is formed by nozzle effective-area 24a and the crevice 43. 
Next, the ink which a closed space was made to generate negative pressure, and attracted ink through the 
nozzle out of the ink-jet head 24, and was attracted is discharged in the waste ink reservoir section 40 
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with a suction pump 38 by the drive of a cam 39. 

[0058] and a cam 39 is driven, the suction cap's 41 contact section 45 is made to estrange from nozzle 
effective-area 24a of the ink-jet head 24, and a suction pump 38 is driven in this state where it estranged 

- making ~ the ink in the suction cap's 41 crevice 43 ~ suction - it discharges in the waste ink reservoir 
section 40 through a hole 44 this time - the ink of the inclined plane 48 of a crevice 43 ~ gravity and 
suction - the suction force from a hole 44 — a lower part - flowing - capillary-force generating — the 
side 57 of the lobe 52 of a member 50 - hitting ~ Crevice A ~ entering - the capillary force of ink - 
acting - Crevice B and Crevice C from Crevice A ~ ink - entering - suction - a hole 44 - resulting - 
a suction force - the ink of Crevices B and C - suction - it is discharged by the waste ink 

[0059] A member 50 is arranged to 2nd crevice 43b. it explained above - as - the suction cap 41 - a 
crevice 43 and suction ~ the cap in whom the hole 44 was formed ~ capillary-force generating formed 
in another object in the member 42 ~ the very small crevices A, B, and C - forming » suction — since it 
is made for a capillary force to occur toward the base 46 in which the hole 44 was formed - a cap — the 
ink which the crevice 43 of a member 42 has received the capillary force generated by slits B and C 
from Crevice A and Crevice A - suction ~ it leads toward the base 46 in which the hole 44 was formed 

— having — suction — it can discharge to the suction cap's 41 exterior with the suction force from a hole 
44, without remaining in a crevice 43 moreover, capillary- force generating ~ a member 50 and a cap - a 
member 42 ~ fabrication - easy - it can form - capillary-force generating - a member 50 - a cap - 
since it is only inserting in 2nd crevice 43b of a member 42, a bird clapper does not have the suction 
cap's 41 manufacturing process as it is complicated 

[0060] moreover, a cap — capillary-force generating arranged by the height 47 of the crevice 43 of a 
member 42 by un-pasting up in the crevice 43, since it is prevented that a member 50 separates from 2nd 
crevice 43b The very small crevice C is formed also between the undersurface 55 of the base 51 of a 
member 50, and a base 46. capillary-force generating - Crevice C - suction - without it is open for free 
passage with a hole 44 and remains the ink in a crevice 43 in a crevice 43 ~ suction — it can discharge to 
the suction cap's 41 exterior with the suction force from a hole 44 

[0061] moreover, the height 47 of a crevice 43 and capillary-force generating, since Crevice A was 
formed of the upper surface 54 (engagement section 53) of the base 51 of a member 50, and the side 57 
of a lobe 52 and the upper surface 56 of a lobe 52 has projected according to them more nearly up than a 
height 47 the ink of the inclined plane 48 of 1 st crevice 43a - gravity and suction - the suction force 
from a hole 44 - a lower part ~ flowing ~ capillary-force generating - it is certainly led to Crevice A in 
the side 57 of the lobe 52 of a member 50 therefore, capillary-force generating - without ink remains on 
a member 50 - suction ~ it can discharge to the suction cap's 41 exterior with the suction force from a 
hole 44 

[0062] moreover, capillary-force generating - a member 50 - suction - suction by the suction pump 
since a part of opening by the side of 2nd crevice 43b in a hole 44 is covered ~ the suction force to a 
hole 44 is certainly acted on the ink of Crevices B and C - it can make - the ink in a crevice 43 - 
suction from Crevices B and C ~ it can discharge to the suction cap's 41 exterior through a hole 44 
[0063] moreover, capillary-force generating ~ a member 50 - processing of sandblasting, an elastomer, 
etc. - the inside of a crevice 43 — wettability ~ receiving - capillary-force generating « a member 50 - 
high wettability, if it is a member ink - capillary-force generating — it was able to discharge to the 
suction cap's 41 exterior, without having been easy to spread along the front face of a member 50, and 
having been promptly led to the crevices A, B, and C which produce a capillary force, and remaining in 
a crevice 43 according to the synergistic effect with the capillary force by Crevices A, B, and C this ~ 
2nd crevice 43b and capillary-force generating ~ the inclination of a member 50 - at least - moreover, 
capillary-force generating - it was the same result even if the upper surface of a member 50 was a plane 
mostly 

[0064] moreover, it is shown in drawing 7 - as - capillary-force generating ~ the lobe 52 of a member 
50 - a longitudinal direction (suction direction in which the hole 44 was formed) — being prolonged — 
suction, if two or more slots 70 where width of face becomes narrow are formed as it goes in the 
direction in which the hole 44 was formed the ink on a lobe 52 - the capillary force of a slot 70 - 
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suction ~ without it is led in the direction in which the hole 44 was formed and the ink in a crevice 43 
remains — certain — suction — it can discharge to the suction cap's 41 exterior through a hole 44 
[0065] moreover, nozzle effective-area 24a of the ink-jet head 24 has turned to the lower part to the 
perpendicular direction, and the base 46 of a crevice 43 inclines ~ having — suction — since the hole 44 
is most formed below to the perpendicular direction in the base 46 of a crevice 43 — the ink in a crevice 
43 — gravity — suction — without it leads to a hole and remains — certain — suction -- it can discharge to 
the suction cap's 41 exterior through a hole 44 

[0066] Moreover, with the form of this operation, although the invention in this application was used for 
the suction cap 41 only for suction, it can also use for the cap combining and [ for suction ], and the 
object for protection. 

[0067] Furthermore, with the form of this operation, although it was a cap corresponding to the ink-jet 
head 24 which injects the ink of two or more colors, you may use for the cap corresponding to the ink- 
jet head which injects monochromatic ink. 

[0068] Moreover, although nozzle effective-area 24a of the ink-jet head 24 had turned to the lower part, 
it may turn to the slanting lower part and may turn to the longitudinal direction (horizontal). 
[0069] furthermore, the cross section shown in drawing 8 — like — capillary-force generating — the cross 
section which intersects perpendicularly with the longitudinal direction of the lobe 52 of a member 50 ~ 
about 3 square shapes or inclined plane 52b which presupposes that it is circular and descends the upper 
surface of a lobe 52 toward the aforementioned crevice A — carrying out - and capillary-force 
generating ~ you may coat the front face of a member 50 with water-repellent high film 50a of the film 
of a fluorine system, or the film of a silicon system moreover, capillary-force generating - you may 
form a member 50 by the resin of the fluorine system which is a water-repellent high member, or the 
resin of a silicon system thus, the thing to do ~ capillary-force generating ~ the ink which has flowed 
along the ink and the inclined plane 48 on a member 50 - capillary-force generating ~ it crawls from 
the front face of a member 50, falls to Crevice A quickly along with inclined plane 52b, and is 
discharged outside by the capillary force between the 2nd crevice and a capillary-force generating 
member 

[0070] Although there is that it is more desirable to have remained on the upper surface of a lobe 52 
though ink became water drop-like by water-repellent operation when the degree of tilt angle was small 
in the upper surface of a lobe 52 being a flat surface, and to improve wettability above rather, if there is 
the degree of tilt angle more than the specified quantity, it can discharge quickly, without making ink 
remain by the synergistic effect of the water-repellent force and the degree of tilt angle, an inclination - 
drawing 3 ~ like - capillary-force generating - you may be the longitudinal direction of a member 50 A 
certain thing of the degree F of tilt angle is desirable about 5 times or more to the level surface. Since the 
large degree of tilt angle can be taken, it is desirable to make it incline in the field which intersects 
perpendicularly with the longitudinal direction of a lobe 52 like drawing 8 . 

[0071] moreover, it is shown in the cross section shown in drawing 9 and drawing 10 -- as — capillary- 
force generating - you may use the absorption member formed in the lobe 52 of a member 50 from the 
porosity material which has absorptivity As this absorption member, the fiber layer of the shape of a 
polyurethane foam or felt can be used, for example, in this case, it is shown in drawing 10 — as - 
suction — capillary-force generating of the position which counters a hole 44 — a member 50 — a hole ~ 
the ink which drilled 50b and was absorbed by the lobe 52 is discharged thus, capillary-force generating 
whose foaming of the ink in the crevice immediately after a purge has absorptivity by carrying out ~ it 
absorbs to the lobe 52 of a member 50 - having — hole 50b and suction ~ since it is discharged through 
a hole 44, foaming of the ink in a crevice can be prevented Moreover, ink can prevent remaining in a 
crevice 43 according to capillarity. 
[0072] 

[Effect of the Invention] Since the aforementioned capillary-force generating member formed in another 
object with the aforementioned cap member is only arranged to the aforementioned crevice according to 
invention according to claim 1 so that clearly from having explained above A crevice is formed between 
the aforementioned capillary- force generating member and the wall surface which constitutes the 
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aforementioned crevice, without complicating manufacture of a cap means, the aforementioned suction 
which the aforementioned suction means opened for free passage — without a capillary force occurs 
toward the field of the aforementioned crevice in which the hole was formed and it remains the ink in 
the aforementioned crevice — the aforementioned suction — it can discharge from a hole to the exterior 
of the aforementioned cap means 

[0073] moreover — according to invention of a claim 2 — invention according to claim 1 — setting — the 
aforementioned cap ~ the crevice of a member with the 1st crevice located in the nozzle effective-area 
side of the aforementioned recording head It is constituting from a hole and the 2nd crevice open for free 
passage, the 1st crevice — receiving — the aforementioned nozzle effective area — an opposite side — 
being located ~ the aforementioned capillary-force generating member — the aforementioned crevice — 
having - holding - and the aforementioned suction - It can discharge outside, without attracting the ink 
which remained to the 1st crevice by the capillary force of the crevice between the wall surfaces and 
capillary-force generating members in the 2nd crevice, and remaining inside by suction from the 
recording head by the suction means. 

[0074] According to invention of a claim 3, it sets to invention according to claim 2. moreover, to the 
aforementioned cap member Since it had the height which projected from the wall surface and in which 
elastic deformation is possible so that the effective area of the 2nd crevice of the above might be 
narrowed, and the aforementioned capillary-force generating member was held between the 
aforementioned height and the base of the 2nd crevice A capillary-force generating member can be 
inserted in the 2nd crevice by the elastic deformation of a height, and can be held by un-pasting up in the 
2nd crevice. Therefore, the crevice which a capillary force generates between a capillary-force 
generating member and all the wall surfaces that the 2nd crevice counters can be formed, and it can 
discharge outside certainly, without remaining the ink in a crevice. 

[0075] According to invention of a claim 4, it sets to invention according to claim 3. moreover, to the 
aforementioned capillary-force generating member the aforementioned height ~ the 1st crevice side of 
the above ~ projection - the bottom - a lobe - preparing - the aforementioned height and the 
aforementioned capillary- force generating, since a crevice is formed by the aforementioned lobe of a 
member the ink which has flowed in accordance with the inside of the 1st crevice — the aforementioned 
lobe ~ hitting ~ the aforementioned crevice - leading - and the capillary force of the crevice between 
the 2nd crevice and a capillary-force generating member ~ drawing in — suction — it can discharge 
outside from a hole 

[0076] According to invention of a claim 5, it sets to invention according to claim 4. the crevice between 
the aforementioned capillary- force generating member and the wall surface of the 2nd crevice of the 
above the bottom smaller than the crevice between the aforementioned lobe and a height moreover, by 
things The ink led to the crevice between a lobe and a height from the 1st crevice as mentioned above is 
attracted in the large crevice between capillary forces, i.e., the crevice between a capillary-force 
generating member and the wall surface of the 2nd crevice, and it can discharge outside, without 
remaining inside. 

[0077] moreover ~ according to invention of a claim 6 ~ invention according to claim 1 to 5 — setting - 
the aforementioned capillary-force generating member — the aforementioned suction ~ apart of opening 
by the side of the aforementioned crevice in a hole — a wrap — suction by the suction means since it has 
arranged like ~ the suction force to a hole ~ the crevice between a capillary-force generating member 
and a crevice — acting ~ ink — suction from the aforementioned crevice ~ a hole — ** — it can discharge 
outside later on 

[0078] moreover, the capillary force covering the direction of a train of a nozzle for the ink attracted 
from the nozzle since the aforementioned capillary-force generating member was extended for a long 
time in the direction of a train of the nozzle of a recording head in invention according to claim 1 to 6 
according to invention of a claim 7 ~ suction — it can lead to a hole efficiently and can discharge outside 

[0079] Moreover, according to invention of a claim 8, in invention according to claim 2 to 7, since it 
inclines in the shape of a taper, the wall surface, so that the cross section may be gradually narrowed for 
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the 1st crevice of the above toward the 2nd crevice of the above The wall surface which inclined in the 
shape of a taper can be met, and the ink received to the 1st crevice can be efficiently led by the capillary 
force between the wall surface of the 2nd crevice, and a capillary-force generating member, and can be 
discharged outside. 

[0080] moreover ~ according to invention of a claim 9 - invention according to claim 2 to 8 — setting - 
the 2nd crevice of the above ~ the aforementioned suction - since it inclines so that it may become low 
gradually toward a hole — the above-mentioned capillary force - in addition, it can discharge, without 
remaining ink also with gravity 

[0081] Moreover, according to invention of a claim 10, in invention according to claim 1 to 9, without 
remaining ink liquid drop-like, even if a capillary-force generating member is flat, it can lead to the 
crevice which produces the above-mentioned capillary force along the field efficiently, and can 
discharge because wettability makes the aforementioned capillary-force generating member better than 
the inside of the aforementioned crevice. 

[0082] moreover - according to invention of a claim 1 1 ~ invention according to claim 4 ~ setting - 
the aforementioned capiliary-force generating - in the field facing the 1st crevice of the above in the 
aforementioned lobe of a member the aforementioned suction - the direction in which the hole was 
formed - being prolonged - the aforementioned suction - the slot where width of face becomes narrow 
is formed as it goes in the direction in which the hole was formed - capillary-force generating — the ink 
on the lobe of a member ~ the capillary force of a slot — suction - it can lead in the direction of a hole 
efficiently, and can discharge 

[0083] moreover - according to invention of a claim 12 ~ invention according to claim 2 to 1 1 — setting 

— the aforementioned suction - forming a hole below most to the perpendicular direction in the 
aforementioned nozzle effective area and the base of the aforementioned crevice which counters, where 
the aforementioned nozzle effective area is contacted - the ink in a crevice ~ gravity ~ suction ~ a hole 

— leading — suction — it can discharge outside from a hole 

[0084] moreover - according to invention of a claim 13 — invention according to claim 12 - setting — 
the nozzle effective area of the aforementioned recording head ~ the perpendicular direction ~ receiving 
~ a lower part — turning — and the base of the aforementioned crevice — the aforementioned suction — 
inclining towards a hole — the ink in a crevice — suction — a hole — leading — easy — carrying out — 
suction — it can discharge efficiently outside from a hole 

[0085] moreover ~ according to invention of a claim 14 — invention according to claim 4 — setting ~ 
the aforementioned capillary-force generating ~ by considering as the composition which has the 
inclined plane which inclines at an angle with an ink drop able to move the aforementioned lobe of a 
member by self-weight, and has water repellence based on water repellence and the degree of tilt angle, 
there is it along an inclined plane and an ink drop is moved by self-weight — making ~ capillary-force 
generating — a member — without it makes it remain upwards ~ the crevice between the 2nd crevice and 
a capillary- force generating member - drawing in ~ suction — it can discharge from a hole 
[0086] moreover ~ according to invention of a claim 1 5 — invention according to claim 14 — setting — 
the aforementioned capillary- force generating - making the aforementioned inclined plane of the lobe 
of a member incline towards the aforementioned crevice which the lobe and aforementioned height form 

— capillary- force generating — a member — the upper ink - the crevice between a lobe and a height — 
leading — being easy — it can discharge outside quickly by the capillary force between the 2nd crevice 
and a capillary-force generating member 

[0087] moreover - according to invention of a claim 16 ~ invention according to claim 4 ~ setting ~ 
the aforementioned capillary- force generating ~ with constituting the aforementioned lobe of a member 
from porosity material which has absorptivity, foaming of the ink in the crevice immediately after a 
purge can be absorbed to porosity material, and foaming of the ink in a crevice can be prevented 
Moreover, it can discharge outside, without making the ink in a crevice remain by the capillary force. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Contact and alienation are possible to the nozzle effective area of the recording head which is 
characterized by providing the following and which injects ink from a nozzle and records on a record 
medium, and the aforementioned recording head, suction formed in the aforementioned crevice of a cap 
means by which the crevice which forms space by the aforementioned nozzle effective area in the state 
where the aforementioned nozzle effective area was contacted was formed, and the aforementioned cap 
means - the ink-jet recording device which has a suction means for it being open for free passage to a 
hole, and attracting ink from the aforementioned nozzle the aforementioned cap means ~ the 
aforementioned crevice and the aforementioned suction - the cap in whom the hole was formed - a 
member the aforementioned suction which was formed in another object with the aforementioned cap 
member, formed the crevice between the wall surfaces which constitute the aforementioned crevice, and 
the aforementioned suction means opened for free passage -- capillary-force generating arranged so that 
a capillary force may occur toward the field of the aforementioned crevice in which the hole was formed 
~ a member 

[Claim 2] the aforementioned cap ~ the 1st crevice where the crevice of a member is located in the 
nozzle effective-area side of the aforementioned recording head, and its 1st crevice « receiving ~ the 
aforementioned nozzle effective area — an opposite side — being located — the aforementioned capillary- 
force generating member — the aforementioned crevice — having — holding — and the aforementioned 
suction ~ the ink-jet recording device according to claim 1 characterized by the bird clapper from a hole 
and the 2nd crevice open for free passage 

[Claim 3] The aforementioned cap member is an ink-jet recording device according to claim 2 
characterized by having had the height which projected from the wall surface, and in which elastic 
deformation is possible so that the effective area of the 2nd crevice of the above might be narrowed, and 
holding the aforementioned capillary- force generating member between the aforementioned height and 
the base of the 2nd crevice. 

[Claim 4] the aforementioned capillary-force generating member - the aforementioned height ~ the 1st 
crevice side of the above ~ a protrusion - the bottom — a lobe ~ having — the aforementioned height 
and the aforementioned capillary-force generating — the ink-jet recording device according to claim 3 
characterized by forming a crevice by the aforementioned lobe of a member 

[Claim 5] The crevice between the aforementioned capillary-force generating member and the wall 
surface of the 2nd crevice of the above is an ink-jet recording device according to claim 4 characterized 
by being smaller than the crevice between the aforementioned lobe and a height. 

[Claim 6] the aforementioned capillary- force generating member — the aforementioned suction ~ a part 
of opening by the side of the aforementioned crevice in a hole - a wrap — the ink-jet recording device 
according to claim 1 to 5 characterized by having been arranged like 

[Claim 7] The aforementioned recording head is an ink-jet recording device according to claim 1 to 6 
which equips the seriate with two or more aforementioned nozzles, and is characterized by having 
prolonged the aforementioned capillary- force generating member for a long time in the direction of a 
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train. 

[Claim 8] The 1st crevice of the above is an ink-jet recording device according to claim 2 to 7 
characterized by inclining the wall surface in the shape of a taper so that the cross section may be 
gradually narrowed toward the 2nd crevice of the above. 

[Claim 9] the 2nd crevice of the above ~ the aforementioned suction ~ the ink-jet recording device 
according to claim 2 to 8 characterized by inclining so that it may become low gradually toward a hole 
[Claim 10] The aforementioned capillary- force generating member is an ink-jet recording device 
according to claim 1 to 9 to which wettability is characterized by the good thing from the inside of the 
aforementioned crevice. 

[Claim 11] the aforementioned capillary-force generating ~ the field facing the 1st crevice of the above 
in the aforementioned lobe of a member - the aforementioned suction ~ the direction in which the hole 
was formed ~ being prolonged ~ the aforementioned suction ~ the ink-jet recording device according to 
claim 4 characterized by forming the slot where width of face becomes narrow as it goes in the direction 
in which the hole was formed 

[Claim 12] the aforementioned suction - the ink-jet recording device according to claim 2 to 1 1 
characterized by forming a hole below most to the perpendicular direction in the aforementioned nozzle 
effective area and the base of the aforementioned crevice which counters where the aforementioned 
nozzle effective area is contacted 

[Claim 13] the nozzle effective area of the aforementioned recording head - the perpendicular direction 
— receiving — a lower part - suitable — **** — the base of the aforementioned crevice ~ the 
aforementioned suction — the ink-jet recording device according to claim 12 characterized by inclining 
towards a hole 

[Claim 14] the aforementioned capillary-force generating ~ the ink-jet recording device according to 
claim 4 characterized by the aforementioned lobe of a member having the inclined plane which inclines 
at the angle which can be moved by the ink drop by self-weight, and has water repellence 
[Claim 15] the aforementioned capillary-force generating - the ink-jet recording device according to 
claim 14 characterized by the aforementioned inclined plane of the aforementioned lobe of a member 
being what inclines towards the aforementioned crevice which the lobe and aforementioned height form 
[Claim 16] the aforementioned capillary-force generating - the ink-jet recording device according to 
claim 4 characterized by the aforementioned lobe of a member consisting of porosity material which has 
absorptivity 
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DRAWINGS 




[Drawing 9] 
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[Drawing 10] 
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